ABSTRACT In 1964 it was first reported that asbestos workers had a higher risk of gastrointestinal cancer. This notion has persisted despite several studies that have found no increased risk. The risks of gastrointestinal cancer to workers exposed to asbestos were reassessed, based on the results of published studies on 32 independent cohorts of asbestos workers. Not all studies provided risk estimates (SMRs) for all gastrointestinal sites 
In 1964 Selikoff and coworkers reported on the mortality experience of 632 asbestos insulation workers in the New York metropolitan area.' The study showed that these workers had an apparent excess of gastrointestinal cancers; there were 12 deaths from gastric cancer compared with 4 3 expected (standardised mortality ratio (SMR) = 2 79) and 17 deaths from cancer of the colon or rectum compared with 5-2 expected (SMR = gastrointestinal cancer to asbestos workers and is based on data from published studies. Studies that evaluated risks of gastrointestinal cancer from "bystander" exposure including exposures from asbestos contaminated drinking water were not included.
Study methods
Thirty two cohorts of asbestos exposed workers were identified that provided data on their risks of gastrointestinal cancer435; table I summarises the types of (1) The SMRs for gastrointestinal cancers; (2) comparison of SM Rs for gastrointestinal cancers for asbestos exposed and non-exposed workers; and (3) evaluation of the dose-response relation between the risk of gastrointestinal cancer and some measure of asbestos dose. figure (a-g) . No attempt was made to convert accumulated asbestos dose to common units. Deaths from lung cancer are also shown since many investigators have reported a dose response relation between the risk of lung cancer and asbestos dose. 37 None of the studies listed in the figure computed dose response relation for lung cancer for workers with different lifetime smoking habits. Failure to do this could obscure a dose response relation, especially if the 
SMRS FOR GASTROINTESTINAL CANCERS

Discussion
In evaluating the risks of gastrointestinal cancer to workers exposed to asbestos several problems were encountered.
(1) The studies reviewed made no attempt to evaluate gastrointestinal tract death rates in terms of any of the known risk factors.
(2) Some studies identified the site of the gastrointestinal cancer by an ICD code, others did not. The different ways in which the ICD codes were combined precluded comparisons of cancer risks among the 32 cohorts. tNon-exposed workers included workers who had no or at most minimal likelihood of asbestos exposure. $Separation into asbestos exposed and non-exposed was made on the basis of descriptions of occupations and whether they brought the workers into contact with asbestos. §Non-exposed group consisted of subjects selected from an agricultural area with no mines or other industrial plants. This group was matched to the asbestos workers by age and sex, and for date of death for those workers who had died. I I Non-exposed group consisted of workers from cotton textile plants. One major difficulty with the dose response data provided in most studies is that the accumulated asbestos dose (either in terms of the quantity ofdust or asbestos fibres) is computed for workers in terms of their average exposure in different jobs multiplied by the duration of exposure. This procedure does not differentiate between workers with high exposures of short duration or low exposures of long duration. In addition, if there are no major differences in level of exposure between workers in different job categories Edelman the procedure will result in people with longer durations of exposure being placed in the higher exposure groups. These higher exposure groups will tend to include the older workers who are at an increased risk of death, regardless of their exposure to asbestos. One approach to the evaluation of dose response relations that would not suffer from the above deficiency would be to compute mortality risks (SMRs, mortality rates, odds ratios) for cohorts of workers who experienced relatively constant doses of asbestos over time.
The data in the figure show no consistent dose response relation between accumulated asbestos dose and lung cancer. This certainly raised questions concerning the validity of this reported dose response relation. One problem with the lung cancer dose response data is that the lifetime smoking habits of the asbestos workers were not taken into consideration. Even if the smoking habits of the asbestos workers were known similar information was not available on the comparison populations. Since rates of lung cancer generally increase with the duration of smoking, one may expect to find higher SMRs for higher accumulated asbestos doses, especially if the accumulated asbestos dose is computed as a product of the average concentration of asbestos and duration of employment. Since in most of the studies the accumulated asbestos dose was a function of the duration of employment, the dose response relation between lung cancer and accumulated asbestos dose might more correctly reflect a dose response relation between lung cancer and duration of smoking.
If asbestos has a carcinogenic effect on the gastrointestinal tract it should be possible to show this effect through lifetime ingestion studies in laboratory animals. Selikoff (1) a statistically significant association be established between exposures of subjects to the agent (asbestos) and the subsequent development of the syndrome;
(2) some degree of dose response relation should be demonstrable; (3) in the event that the agent or its metabolic product can be shown in tissue, the concentration in exposed subjects should be greater than in unexposed subjects; (4) the demonstration of pathological changes in animals after exposure to the agent, similar to those seen in man, would strengthen the evidence for causation, but the failure to obtain such changes would not negate other evidence supporting a causative relation; and (5) the role of numerous attendant circumstances capable of influencing the appearance of manifestations of the disease initiated by the agent should be evaluated.
The present evaluation found no consistent statistical association between exposure to asbestos and gastrointestinal cancer, a dose response relation was not apparent, and results of ingestion studies in laboratory animals were negative. In terms of these criteria the findings of the present evaluation do not support a cause and effect relation between exposure to asbestos and gastrointestinal cancer. The third criterion was not evaluated since studies have not been conducted to evaluate the concentration of asbestos fibres or bodies in the gastrointestinal tissues of asbestos exposed and non-exposed subjects. Although various factors associated with an increased risk of gastrointestinal cancer have been identified, none of the 32 
